Introduction of the intervention activities themselves was feasible. Various problems were encountered, however, during and immediately after introduction that influenced the clinics' capacity to implement and sustain the re-organized services, such as trainer and staff turnover. This implies that efforts to scale-up or replicate this model must consider such resource issues, and that other support systems, such as staff supervision and educational materials, also need attention.
Overall there was no detrimental effect on staff morale; indeed, improvements in clinic preparedness to offer ANC services reduced some concerns about working conditions. Client satisfaction was already quite high and did not improve further following the intervention.
The straightforward services for monitoring and managing the physical progress of pregnancy were already being provided satisfactorily, and these were sustained. There were, however, some problems as the proportion of women receiving counselling on nutrition in pregnancy, on birth planning, on breastfeeding and on postpartum family planning were insufficient at endline, even though there were some increases attributable to the intervention. Of particular concern was that even though the proportion of first visit clients who were assessed for at least one pregnancy danger sign increased slightly over time, the mean Although these results are disappointing, it is important to bear in mind that despite the intervention activities being introduced pretty much according to plan, immediate staff turnover and inadequate supervision meant that only two of the six intervention clinics had at least one staff member who had covered all the training modules at the time of the endline survey. As staff were either not being replaced, or their replacements not trained in the new ANC model, it is not possible, or valid therefore, to conclude from these findings whether implementation of the intervention did or did not improve the quality of care. This is because, following its introduction, staffing problems meant that the intervention could not continue to be implemented as intended.
It is possible to conclude, however, that interventions such as this, that rely heavily on training staff in new ways of organizing and providing services, must develop and use training and supervisory strategies or systems that are explicitly designed to incorporate relatively rapid rates of staff turnover. This may mean developing the capacity of the clinic staff, or of the supervisor responsible for monitoring ANC services in the clinic, to ensure that if a trained staff member leaves someone either replaces them that has the same technical competence, or the replacement undergoes immediate training in the ANC model being implemented at that clinic. This study also highlights the importance of paying attention to health systems when introducing revised or new services, especially HIV-related services.
This study would not have been a success without the tireless effort of the data collection team (appendix 4) and all the clinic managers, services providers and antenatal care clients from the 12 study clinics who gave consent, support and contributed their valuable time to respond to the interviews.
Last but not least, we acknowledge the contribution of FRONTIERS and USAID staff for providing valuable input to the study and completion of the final report. Thank you John Townsend, Joanne Gleason, Melinda Wilson, Shawn Malarcher and Mary Ellen Stanton. Table 7 .6 Proportion of first visit clients receiving STI-related information or services 24 Table 7 .7 Proportion of first visit clients receiving HIV-related information or services 25 
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LIST OF TABLES AND FIGURES
Introduction
Access to maternity services is relatively good in South Africa: 94 percent of pregnant women receive antenatal care from a doctor or midwife, and the vast majority (84%) have skilled attendance during delivery (SDHS, 1998) . However, maternal and infant morbidity and mortality rates remain high relative to other countries with a similar level of development. In 2000, the infant mortality rate was 56/1,000 live births (Saving Babies, 2000) and maternal mortality was between 175-200/100,000 (Saving Mothers, 1999 .
There are striking differences in maternal mortality rates between racial groups, with African women accounting for the majority of deaths (92.6%) compared to 4.4 percent, 0.9 percent and 0.7 percent for Coloured, White and Indian women respectively (Saving Mothers, 1998).
The Saving Mothers Report (1999) (2000) (2001) and the Perinatal Care Survey of South Africa (Saving Babies, 2000) underline a number of avoidable factors, missed opportunities and quality of care factors that account for a significant proportion of maternal and perinatal deaths respectively. Patient or community-related factors, such as not attending antenatal care and delays in seeking help accounted for over half (54%) of maternal deaths, and 42 percent of deaths were due to health system factors, over half of which were provider-related, such as poor assessment and diagnosis, failure to follow standard protocols and poor monitoring of patients. The Perinatal Care Survey found that 36 percent of perinatal deaths were a result of patient-related factors, such as lack of antenatal care, late initiation of antenatal care or infrequent attendance at antenatal clinics.
As many as 60 percent of maternal deaths were caused by factors that could have been detected and addressed during the antenatal period (Saving Mothers, 1998), such as hypertension, ante-and post-partum haemorrhage, abortion, ectopic pregnancy, and pregnancy-related sepsis. Failure to detect and address these causes in time was due to several factors, including the client seeking ANC services late in the pregnancy, and poor management of the client at the health facility.
Causes of maternal death are changing over time, with non-pregnancy related infections (mainly due to HIV/AIDS) increasing from 23 percent in 1998 to 34 percent in 2001, which is now the most frequent cause of maternal death. South Africa has one of the most rapidly growing HIV epidemics in the world, with a national prevalence of 15.6 percent among persons aged 15-49 years and 5.6 percent among children aged 2-14 years (Nelson Mandela/HSRS 2001 Other causes of maternal mortality are obstetric haemorrhage (14%), pregnancy-related sepsis (9%), acute collapse and embolism (7%), pre-existing medical conditions (6%), early pregnancy death (5%), and anaesthetic-related (3%).
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2 management of hypertension and hypertension-related complications (all women should have their blood pressure checked and their urine tested for protein or glucose). All pregnant women should also receive ferrous sulphate tablets (200 mg daily) to prevent anaemia, and folic acid tablets (5 mg daily) during the first trimester of pregnancy to help prevent foetal neural tube defects. Tetanus toxoid immunization must be given to prevent neonatal tetanus (in areas where neonatal tetanus is still prevalent) (DOH, 2000) ; however, only 59 percent of women received at least one tetanus toxoid injection during pregnancy (SDHS, 1998) .
The national guidelines emphasise the importance of diagnosing and treating pregnant women for reproductive tract infections (RTIs) using the syndromic approach, and screening all women for syphilis using the rapid plasma reagin (RPR) test. Management and control of RTIs, and especially sexually transmitted infections (STIs), is important because they can cause pregnancy-related complications (foetal wastage, premature births, congenital infections, ectopic pregnancy) and complications in the neonate and infant (blindness, pneumonia, congenital syphilis); they are also associated with increased HIV transmission (Grosskurth et al. 1995; Auvert et al. 2001; Buvé et al 2001; Cameroon et al 1989; Fleming and Wasserheit 1999) . STIs in pregnancy are a major problem in South Africa; surveys in KwaZulu-Natal found that 52 percent of antenatal clients had at least one STI (gonorrhoea, chlamydia, syphilis, or trichomoniasis).
Despite these guidelines, the Saving Babies report in 2000 identified lack of testing for syphilis, delayed or no referral of patients with hypertension, poor obstetric history and poor response to poor or excessive uterine growth as the common factors leading to perinatal deaths that would be avoidable if the quality of ANC is improved. The survey found that for 38 percent of perinatal deaths due to syphilis, the clinic did not perform the screening test and in another 16 percent, women who tested positive did not receive treatment (Saving Babies, 2000) . The survey also found that only one-third of facilities have on-site syphilis testing and consequently the average turn around for test results is 11 days.
Although the contraceptive prevalence rate is high in South Africa compared to other SubSahara African countries, limitations in promotion and use of modern contraception have been observed. Abortion is a reflection of method failure, lack of access, or individual lack of interest in using contraception. Abortion was the cause of 5.7 percent and 3.9 percent of maternal deaths in South Africa in 1998 (DOH, 2000 , respectively, despite it being legal. The 1998 Report on Confidential Enquiries into Maternal Deaths observed that women aged 30 years and older or with a parity of 5 or more were at greater risk of death during pregnancy and the puerperium than their younger and lower parity counterparts, and recommended intensification of education about dangers of pregnancy for older women and women of high parity, as well as active promotion of family planning in these groups during ANC visits.
To address and improve the quality of antenatal care, the Maternal Child and Women's Health (MCWH) Unit of the KwaZulu-Natal (KZN) DOH decided to review and revise the way it provides antenatal care services. Informed by two studies conducted by WHO (Villar et al, 2001; Carroli. et al, 2001 ) that have demonstrated that it is possible to reduce the number of antenatal visits and to focus each visit on specific services without compromising the acceptability and quality of care or increasing the likelihood of adverse pregnancy outcomes, this revised approach consists of five goal-directed ANC visits and two post-natal care visits. 
Objective
To develop and test an improved and integrated antenatal care programme for public sector clinics that will increase the range and quality of services received by pregnant women and improves their reproductive health behaviour and status.
Specific aims
1.
To assess the feasibility and acceptability of implementing an improved and integrated package of ANC services.
2.
To assess the impact of training of ANC providers on their ability to provide quality integrated ANC services.
3.
To assess the feasibility, acceptability, quality and incremental cost of introducing onsite syphilis screening by ANC providers at the clinic level.
4.
To assess the effect of the improved ANC package on client and provider satisfaction with antenatal services.
Comprehensive Focused Care Package
The revised package of antenatal care is described in the accompanying table. Following the focused model proposed by WHO, the package comprises five antenatal visits at specific times. Each visit is expected to focus on certain services that are relevant for the gestational age of the woman at that visit. Two postnatal visits are also recommended. The package includes the routine services that were already recommended and some additional or special services that were felt to be important and so have been introduced at specific visits. The focused package aims to provide comprehensive ANC services by integrating the following services into routine ANC service provision:
• STI prevention counselling, diagnosis and management using the syndromic approach.
• Onsite syphilis screening using the RPR test 2 . All first visit ANC clients should have their blood drawn for onsite syphilis screening and receive their results the same day.
• HIV prevention information, including prevention of mother-to-child transmission (PMTCT), and referral for VCT either within the clinic or to the referral hospital where VCT was not available onsite.
The KZN DOH introduced the package through in-service training of staff, and the supply of all essential equipment and supplies required to provide quality ANC services; these needs were identified during the baseline survey.
2
As a component of the research study, part of the blood specimen taken from the clients and the clinic RPR results were transported to the referral hospital laboratory for verification, quality check and feedback to the clinic. The master trainers were expected to train the nurses immediately after completing the modules, and so there was a break of two weeks after completion of each module (apart from RPR testing) to allow the master trainers to "cascade" the skills transfer on each module to the clinics.
Feasibility of introducing
The key areas of the training were:
• Reduce visits to five antenatal and two post-natal, with each visit having a set number of stipulated activities.
• Prevention, screening for and management of health conditions likely to increase the risk of adverse pregnancy outcomes (e.g. monitoring blood pressure and weight, clinical exam to detect early warning signs, urinalysis and microscopy of urine, immunization against tetanus, iron and folic acid supplements).
• Screening and management of STIs using the syndromic approach.
• Individualized and group counselling and health education sessions on physiological process of pregnancy and childbirth, recognizing pregnancy risk factors and appropriate health seeking behaviour, appropriate nutrition, personal hygiene and exercise, STIs and HIV prevention behaviours, mother-to-child transmission of HIV, Voluntary Counselling and Testing (VCT) for HIV, postpartum FP.
• Discuss delivery plan.
• Referral for VCT.
• Onsite syphilis testing using RPR tests.
The training in RPR testing covered theory (including definition of syphilis, causative organism, primary, secondary, tertiary and congenital syphilis) and demonstration on how to conduct the RPR test. The project designed triplicate forms for delivering the blood and clinic results to the labs for quality check to ensure that a copy was left at the clinic and another at the lab, and one copy with confirmatory lab results was taken back to the clinic.
Ongoing monitoring of the introduction and implementation of this package was undertaken through visits by the Project Intervention Coordinator to the study clinics, through regular feedback from the staff-in-charge at the clinics, checking availability of specific equipment and supplies and through observing the providers at work. This component of the study is being reported separately. 
Problems Encountered during Implementation of Interventions
Numerous challenges occurred while implementing the new package. These included high staff turnover (many nurses emigrated to work in Europe during the study period), inadequate logistics, lack of involvement of some key stakeholders at the planning stage, and insufficient budgetary planning. Resignation and/or retirement of several master trainers and clinic staff meant that eight of the original 22 master trainers did not complete their training; some were replaced but they did not cover all the modules. By the end of the study period, only two of the six intervention clinics had at least one staff member who had covered all the training modules; two clinics had staff who had covered four modules; one clinic had staff who had received RPR training only; and one clinic did not have any staff who had covered any of the modules.
Selection of and logistical arrangements for master trainers to cascade the training to the clinics was challenging. Some of the master trainers were themselves clinic providers, and because of staff shortages at their clinics could not always leave their clinics to cascade training in the study clinics. A few of the master trainers were administrators who had little or no time to cascade the training. Although some clinic supervisors were involved as master trainers, they did not receive training on how to monitor and supervise introduction of the new package.
Although the RPR training was fully cascaded to all clinics, there were delays in delivering the RPR kits because of inadequate involvement of hospital laboratory personnel at the planning stage and because no budget had been set aside for the extra RPR kits required. In addition, the RPR training did not include ordering for kits and the clinic staff initially did not know what to order and in what quantity. Transport to take specimens to the labs for quality checks was initially a challenge, but the District management provided additional funding to cover transportation before the endline survey was conducted.
Study Methodology
Study design
This study used a quasi-experimental control group design, with health facilities offering ANC services (hospitals and clinics) as the sampling units. The study population was all clients seeking antenatal care services on the day of the research team's visit. The study was designed to have two phases; the first to assess the effect of introducing the new package of antenatal services on the performance and quality of care at the clinics, and the second phase was to be undertaken if the interventions had been implemented successfully and there were clear improvements in quality of care. Due to mixed results and challenges in implementing the interventions, the second phase of the study was not conducted. 
Diagram of the Study Design
Sampling
The study was implemented in two districts that were purposively selected at the request of the Provincial DOH. Zululand district (DC 24) was selected as the district in which to introduce the intervention, and Umzinyathi district (DC 26) was chosen as the comparison district because it is neighbouring to Zululand and has similar socio-economic, cultural and health services characteristics. To be able to assess the inclusion of VCT services for ANC clients, hospitals were selected for the study only if they currently offered VCT services. Two hospitals were selected in each district.
All clinics referring clients to these hospitals were included in the sample. However, those that saw less than 90 new ANC clients in the previous three-month period had to be excluded because it would not have been possible to collect a large enough sample from these clinics. The remaining clinics were then grouped into three categories based on the volume of clients served in a three-month period:
Low volume 90 -115
Medium volume 116 -170
High volume 171 + From the group of clinics referring to each hospital, one clinic was randomly chosen to represent each of these categories, giving three clinics per hospital, i.e. a total of twelve study clinics, six intervention clinics in DC 24 and six comparison clinics in DC 26.
An inventory was completed for each clinic and all staff providing ANC services were interviewed. In addition, observation of client-provider interactions and exit interviews with samples of consenting new and repeat clients accessing ANC services on the date of the visit were conducted, with a target of six first and six repeat clients for each clinic. Table 4 .1 describes the sample sizes achieved. 
Data collection
Four instruments were used to collect data from each sample clinic:
1. Clinic inventory and record review 2. Provider questionnaire 3. Observation guide for interaction between ANC clients and service providers 4. Exit interview questionnaire for observed ANC clients.
Each study clinic was visited for two or three days (both at baseline and endline) when ANC services are offered 3 . Through interviews with the clinic nurse in-charge, observations and a review of clinic records, the inventory collected information regarding a clinic's infrastructure, staffing, logistics for drugs and supplies, management and supervision, type of services provided, equipment, contraceptives and essential drugs supply. The provider questionnaire measured training, qualifications, knowledge, supervision and job satisfaction from all staff providing ANC services on the day of visit. All consenting clients and staff were observed during their interaction to measure the type and quality of services received by the client. All consenting clients who had been observed were then asked for an interview to get information on their socio-demographic characteristics and satisfaction with clinic services. Apart from eight exit interviews at baseline that were not completed due to the client's referral for emergency care or the arrival of transport to take the client home, all clients and providers consented to and completed the interviews.
Socio-demographic Characteristics of respondents
Providers
The majority of providers interviewed were females (39 / 43 at baseline and 42 / 49 at endline) and registered nurse midwifes. The proportion of registered midwifes and midwifes was higher in the intervention clinics (12 / 14 baseline and 10 / 19 endline) than in the comparison clinics (15 / 29 baseline and 11 / 30 endline), because a substantial number of providers in the comparison site were student nurse midwifes (8 at baseline and 5 at endline).
Excluding student nurses from the analysis, the number of years worked by nurses at the facility ranged from 1 to 29 years, with the majority (31% baseline and 51% endline) having worked at the clinic for one year or less. There was great variation in the number of years since the provider had graduated (1-41 years), with a median of 8 years both at baseline and endline (see Appendix 1 for more detail).
Clients
The majority of the clients were young, with about one-quarter being adolescents and a significant proportion being first time mothers. Educational achievement was quite high overall, although significantly higher among intervention clinic clients than comparison clinic clients. The majority were unmarried and not living with a partner, being housewives or unemployed. It is important to note an increase in the proportion of students in the endline survey, in both the intervention and comparison clinics; it is unclear why this should be.
There was no significant difference between the intervention and comparison clinic clients in their sexual behaviour. Almost all (99%) had a regular partner, both at baseline and endline. See Appendix 4 for a list of persons responsible for data collection.
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The majority (92% intervention and 95% comparison) had had sex with their regular partner in the past six months, although this proportion reduced slightly at endline. For those few who had not had sex with their partners, the majority were in their third trimester, implying that sex with a regular partner becomes infrequent later in pregnancy. Condom use was very low among these clients -of those having sex in the past six months, 10 percent at baseline and 15 percent at endline had ever used a condom. Two percent reported having had sex with a non-regular partner in the past six months (see Appendix 1 for more detail).
Although the first ANC visit should take place between 4 and 20 weeks gestation, about half of clients' first access services after 20 weeks, and less than 10 percent access services during the first trimester. There was no significant difference in gestational age at first visit between the intervention and comparison clinics.
Preparedness of Facilities
Facility Infrastructure
The study sought to strengthen the availability and functioning of the basic infrastructure necessary for offering quality services, even though the DOH could not improve some items (such as electricity supply and number of consultation rooms) within the period of the intervention. Of the five infrastructure items identified as essential for quality services, at baseline all clinics had a protected client waiting area, toilets, and a working phone or short wave radio, and, apart from one intervention clinic, all had electricity supply (although in three comparison facilities electricity is interrupted once or twice a month). Running tap water was not available in two intervention clinics, but the DOH provided this by the endline survey. The number of consultation rooms per facility ranged from 2 to 11, and although high volume facilities were more likely to have a higher number of rooms, two high volume clinics (one intervention and one comparison) had only three consultation rooms.
Staffing
All intervention and comparison clinics had staff qualified to provide ANC, FP, STI and HIV/AIDS counselling 4 . The number of service providers per clinic (excluding community health workers (CHWs) and AIDS counsellors) ranged from 3 to 11 at baseline and 2 to15 at endline. On average, both at baseline and endline, the comparison clinics (6.3 baseline, 8 .0 at endline) had more providers than the intervention clinics (4.8 at baseline, 4.2 at endline).
The average number of nurses with midwifery qualification decreased over time in the intervention clinics but increased in the comparison clinics due to staff movement. Only one clinic had AIDS counsellors at baseline but at endline all 6 intervention clinics had at least one AIDS counsellor and the comparison clinics between 2 to 9; this increase across all clinics reflects the nationwide programme to roll out VCT and PMTCT services.
Supervision and Management
The level of supervision and monitoring provided to clinics was below standard, particularly in the intervention clinics. At baseline, less than half (19/43) of the providers reported receiving a supervisory visit in the previous six months, although providers in the intervention clinics (8/14) were more likely to have received a supervisory visit than those in the comparison clinics (11/29). At endline, the proportion had reduced significantly in the intervention clinics (4/19), while increasing significantly in the comparison clinics (24/30). It is not clear why this happened, but changes in personnel and compensation are often the causes of such shifts.
For those providers reporting having received supervision, both at baseline and endline, the supervision was described as supportive, with supervisors observing providers at work and discussing relevant issues. When visiting clinics, supervisors were reported to perform a wide variety of tasks: discussing problems, checking registers, discussing policy or administrative issues, discussing protocols, holding staff meetings, observing individual staff providing services, checking the cleanliness of the facility, delivering medications, holding workshops, and checking the functioning of and replacing broken equipment.
There was some improvement in monitoring the quality of care provided to clients over time through use of supervisory checklists, periodic audit of medical records and service registers, 'Quality Assurance' or 'COPE' committees, and supervision by Provincial or District Health Management Teams. Formal staff meetings to discuss facility management and administrative issues are held regularly, usually monthly, and an official record is kept. Most clinics seek to involve the community through community representatives' participation in routine clinic management meetings. In addition, all clinics have a system for determining clients' opinions about the health facility and/or services, with eleven clinics use a suggestion box and other clinics getting views through interviews with groups of clients and/or confidential interviews with individual clients.
Availability of IEC Materials, Protocols and Guidelines
The DOH has developed various guidelines and protocols to guide and support maternal and reproductive health service provision. In addition, there are several IEC materials that all clinics are expected to have as reference materials and visual aids for teaching about different services and leaflets or information booklets for clients to take home for reference. As Tables 6.1 and 6.2 indicate, there was a significant improvement in the number of guidelines available in the intervention clinics only, and some (non-significant) decreases in availability of IEC materials in the intervention clinics and increases in the comparison clinics. Even in clinics where these guidelines and protocols were available, in most cases they were not accessible because they were not placed in consultation rooms. 6.5 Availability of Equipment and Supplies
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Availability and Functioning of Equipment
Out of the 20 types of essential equipment that a clinic must have to offer quality ANC and postnatal services, no single clinic had all the required equipment in working order. As indicated in Table 6 .3, however, by the endline survey almost all the intervention and comparison clinics had most of the equipment in working order. 
14
Availability of Essential Drugs, Vaccines and Supplies
To provide quality ANC services according to national guidelines, a clinic should have all the required drugs and vaccines available on-site. As Table 6 .4 indicates, there was an increase in availability of essential ANC and postnatal care drugs and vaccines in both intervention and comparison clinics.
Out of the six STI drugs recommended for syndromic treatment, erythromycin, ciprobay and doxycyclene were available in all the clinics both at baseline and at endline. Flagyl was outof-stock in three comparison clinics at baseline and two intervention clinics at endline; metronidazole was out-of-stock in two intervention and one comparison clinics at baseline and in two comparison clinics at endline; benzathin penicillin was out-of-stock in one intervention clinic at endline only. 
Availability of Contraceptives
As Table 6 .5 indicates, the majority of clinics had sufficient stock of most contraceptive methods. Intra-uterine contraceptive devices (IUCD), Norplant® implants, spermicides, diaphragms, and female condoms are not offered in all clinics and so are not included in this table.
Apart from one intervention clinic that was re-supplied with a fixed amount of contraceptives, all clinics determine the amount of each method they receive. Most clinics (4 intervention and 3 comparison) order differing amounts based on calculations of prior utilization and expected future activity. Two clinics (1 intervention and 1 comparison) order sufficient to bring their stock to certain levels, and one comparison clinic orders the same quantity each time. Clinics do not always receive the amount they order, but there was a marked improvement in the intervention clinics. As the intervention did not focus on improving logistics, it is not clear whether this improvement can be attributed to the intervention.
Clinics have made condoms easily accessible to clients by placing them in different locations within and close to the clinic, but none have placed condoms in a locality (such as toilets) where privacy is guaranteed. Nine placed condoms in the waiting room, 10 in the consultation rooms, 4 with security guards, 4 outside the clinic gate, and 6 in other locations (e.g. shops, phone outlets and schools, at reception, in clinic corridors). Seven clinics reported storing condoms in dispensers and 10 reported storing them in boxes. Only two clinics reported a condom stock-out in the past three months. At baseline and endline, all dispensers and boxes were stocked with condoms, apart from in two comparison clinics. 
Table 6.5 Numbers of Clinics Having Stock-outs in Various Contraceptives
Summary Measures of Clinic Preparedness
A mean summary score for all 'preparedness' items discussed above was calculated for each group of clinics, and compared statistically (see table 6.6 ). An overall improvement was found in both groups preparedness, but this was statistically significant only in the intervention clinics. It can be concluded that the intervention was successful in strengthening the intervention clinics' preparedness to offer the new ANC package, although several weaknesses remained, as indicated by the mean score of 58.5 out of a possible 71. 6 , child immunization and STI services were available in all the clinics at least once a week. At baseline, four clinics provided ANC services from Monday to Friday (as per DOH recommendations), six provided ANC once a week, and two provided ANC twice a week, and these schedules remained by endline 7 . Due to staff shortages and other challenges (such as water shortages), services were not always available on the specified days, and as staff providing ANC services are also responsible for other services, in all clinics, at baseline and endline surveys, ANC clients had opportunities to access FP (including postpartum FP counselling), STI and VCT services during their ANC visits.
All clinics provide progesterone-only pills, combined oral pills, 3 and 2 monthly injectables, and male condoms to their clients. Only one intervention clinic reported offering counselling on natural family planning. Two intervention clinics and one comparison clinic reported providing emergency contraception, while female condoms, spermicides, diaphragm, IUCD, and Norplant® implants were not provided in any clinics.
STI diagnosis and treatment for women coming in specifically with STI symptoms, or for those who were found to be symptomatic during ANC visits, were offered during all working days 8 . All facilities offered STI services within the general outpatient clinic.
Syphilis screening was a routine service for ANC clients in all clinics and at baseline. All clinics collected blood from the ANC clients and transported it to the referral laboratory for testing. Most of the comparison clinics did not report serious problems with transportation of specimens, but three intervention clinics reported delays in transporting and getting results back. In most cases, these clinics sent specimens to the hospitals in batches once a month, when the providers went to the hospital for in-service training. Through introduction of the on-site syphilis screening through RPR testing, five of the six intervention clinics were offering same-day testing at the endline survey.
There was an increase in the number of clinics providing on-site VCT services from 2 to 5 in the intervention district and 3 to 5 in the comparison district; the remaining clinics referred clients requiring VCT to their referral hospital. Most clinics providing VCT services did not have contact lists for, or partnership with, HIV positive support groups.
Staff Training
The majority of providers, in both intervention and comparison clinics, reported having been trained in many aspects of ANC, FP and STI diagnosis and treatment as part of their basic training. However, as One intervention clinic provided FP only twice a week.
7
One clinic offering ANC once a week switched to a daily schedule by endline.
8
One comparison clinic offered STI services only three days a week.
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18 these types of training in their basic training increased in the comparison clinics over time, it declined in the intervention clinics, mainly due to staff turnover. 7.3 Provision of routine antenatal care services
Interpersonal relations and privacy
Three behaviours were assessed to measure interpersonal relations: whether the provider greeted the client; introduced herself/himself to the client; and encouraged or gave opportunity to the client to ask questions. At baseline and endline, providers greeted over 90 percent of the clients. Providers in the intervention clinics (38%) were significantly (p<.01) less likely than those from comparison clinics (58%) to introduce themselves at baseline, but by endline those in the intervention clinics had significantly improved and performed slightly better than the comparison clinics (72% intervention, 63% comparison). Most providers did not encourage clients to ask questions (26 -45% of consultations), and at both baseline and endline, clients at intervention clinics were significantly less likely than those from comparison clinics to ask questions or be encouraged to ask questions.
Privacy was not a problem in any clinics, with the vast majority (96% baseline and 92% endline) of clients receiving their consultation in a confidential environment where visual and auditory privacy was observed, although clients from the intervention clinics (88%) were significantly (p<.05) less likely than those attending comparison (96%) clinics to have privacy 9 .
9
It is important to note, however, that this difference is attributable to one high volume intervention clinic that was highly congested and had only two ANC consultation rooms.
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A mean summary score calculated for these four items shows that the intervention clinics achieved a significantly (p>.001) lower mean score (2.42) than the comparison clinics (2.95) at baseline. At endline, however, although the comparison clinics still had a higher mean score, this difference was not significant, suggesting some improvement had occurred in the intervention clinics.
Assessment of age and pregnancy status
All providers performed well, and with no change over time, in assessing first visit client's age, number of previous pregnancies and information to help determine the gestational age. Providers assessed between 83 -100 percent of first visit clients on these factors; there was no significant difference between providers in any clinics or over time.
Risk assessment and counselling on pregnancy danger signs
Consultations with first visit clients who had had a previous pregnancy (n = 61 baseline, n = 43 endline) were assessed in terms of whether the provider enquired about experiences with previous pregnancies: any stillbirths, any infant died during or before 1 week after birth, any bleeding and any assisted delivery in the previous pregnancies. Less than 50 percent of clients were assessed for these risk factors in the intervention and comparison clinics, and at baseline and endline.
First visit clients were significantly more likely than repeat clients to be assessed for and receive counselling on pregnancy danger signs. Although the proportion of first visit clients who were assessed for at least one pregnancy danger sign increased (non-significantly) over time in both intervention and comparison clinics, the mean number of danger signs assessed for first visit clients reduced significantly between baseline and endline in intervention clinics, while the number for the comparison clinics did not change significantly (see table  7 .2). Large and significant declines in the proportion of first visit clients assessed for current medication, abnormal vaginal discharge and bleeding were found; whether this was a result of the training received for the content for a first visit under the new regime is not known, but should be checked. In both groups the mean number of danger signs for which a woman was counselled remained unacceptably low, with women, on average, being counselled on less than two out a possible eight signs. 
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Physical assessments and blood tests
All clinics performed quite well in conducting routine checks for weight and height, blood pressure, urine analysis and palpation of the abdomen; over 98 percent of all first visit clients received all of these services, at baseline and endline. Between 89 percent and 95 percent of clients had their foetal heartbeat checked. There was no significant change over time both in the intervention and comparison clinics.
Blood for Hb testing was taken for over 90 percent of the first visit clients both at baseline and endline, and all clients tested received their results the same day. Between 88 percent and
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92 percent of first visit clients had blood drawn for syphilis testing; there was no significant difference between the intervention and comparison clinics at baseline and endline. Due to inadequacies in record keeping, it is difficult to ascertain the proportion of clients who received their results. At endline, only 58 percent of first visit clients attending intervention clinics had syphilis screening done on site and received their results on the same day. This was largely because one high-volume clinic had not started conducting the RPR on-site screening at the time of data collection.
The intervention clinics started conducting the RPR test at different times; one clinic started in January 2003, another in February, a third in March; two in April; and one high volume clinic did not start until August 2003. In addition, onsite testing was not performed consistently every month in some of the clinics. Records from January to October 2003 from the five active clinics indicate that, of the 848 clients that had syphilis screening conducted onsite, only 359 (42%) had complete data indicating clinic results and laboratory confirmatory/quality check results. Out of these, the clinics identified 40 (11%) as reactive, while the laboratory results confirmed only 28 (7.8%) as reactive -although the differences were only found among women attending two of these clinics. Syphilis sero-prevalence varied from 5.6 percent to 9.7 percent across the clinics.
Tetanus immunization and Folic Acid/ Ferrous Sulphate Supplements
The vast majority of first visit clients (92 -95 %) at baseline were given folic acid and iron supplements, but these proportions reduced slightly at endline (87 -92%). Approximately two-thirds of first visit clients (68 -72%) were assessed for ATT at baseline, but these figures decreased (albeit non-significantly) at endline (48 -59%). About two thirds (66 -72%) of all first visit clients were given tetanus toxoid injections at baseline, and this increased to over three-quarters (87 -78 %) at endline, significantly (P<.05) in the intervention clinics.
Clients accessing services from intervention clinics were more likely at baseline to be provided with an explanation about specimens taken, medications given, and how to take them (see table 7 .3), but these proportions reduced substantially over time, particularly in the intervention clinics. First visit clients were significantly more likely to receive these explanations than repeat visit clients. 
Nutrition and Birth Preparedness Advice
The proportion of clients receiving advice on nutrition during pregnancy reduced slightly in intervention clinics (48% to 43%), and significantly in the comparison clinics (from 60% to 24%). As shown in Figure 7 .1 aspects of birth planning were not well covered generally, and although the intervention improved the provision of information about skilled attendance and advice on which items to have at home, discussing where to deliver reduced tremendously over time, but increased in the comparison clinics. 
Breastfeeding counselling
As Table 7 .4 indicates, although there were significant increases in the proportion of clients with whom the provider discussed various breastfeeding options at endline in all clinics, these proportions remained worryingly low. There were no significant differences between the intervention and comparison clinics. Providers were significantly more likely to have discussed breastfeeding with first visit than with return visit clients at baseline, but there was no difference at endline. 
Counselling on postpartum family planning
Less than half of all clients received any counselling on postpartum family planning, although there was a significant increase in the comparison clinics over time. Injectables and pills were the methods most frequently discussed. First visit clients were significantly (p=. 001) more likely than repeat clients to receive postpartum FP counselling. Note: *=P<.05; **=P<.01; *** = P<.001
Integration of STI prevention and management services
STI prevention and management were introduced as additional services to the ANC services usually offered; indeed, with the exception of an external genital exam, provision of STI information and counselling was minimal among first visit clients in all clinics at baseline (table 7.6). After the intervention, there was a doubling in the mean number of STI issues discussed (although this increase was not statistically significant), and the intervention clinics had a significantly larger increase (84%) than the comparison (9%) clinics in the proportion of first visit clients who received at least one STI-related service -mostly due to increases in examination of external genitalia, discussions of STI symptoms, and the role of condoms. Interestingly, providers in the comparison clinics showed significant increases in four areas,
Feasibility of introducing a comprehensive integrated package of antenatal care services in rural public clinics in South Africa
24
but also significant declines in two key areas -pelvic exam and discussing condom use during pregnancy. 
Integration of HIV services
The proportion of first visit clients receiving at least one HIV-related service was low at baseline, but this increased by endline (Table 7 .7), with the magnitude of change being greater in the intervention (110%) than the comparison (42%) clinics. However, despite these large increases, after the intervention less than half of the pregnant women were getting any HIV service, and only about one-third were being informed about PMTCT. However, over two-thirds of clients reported that a provider had ever discussed PMTCT, VCT or condom use with them, suggesting that these issues are being discussed during other visits.
Support for having an HIV test was high among all clients (77% baseline, 81% endline), and slightly higher in the intervention than comparison clinics, but this difference was significant only at endline (88% vs. 74%). Only 11 percent of clients had ever had an HIV test at baseline, but this more than doubled to 24 percent by endline. However, comparison clinic clients were more likely than intervention clinic clients, at both baseline (15% vs. 7%) and endline (34% vs. 12%; p<.001), to have had an HIV test, and the increase in these proportions was greater in the comparison (127%) than intervention (71%) clinics. Thus although clients attending the intervention clinics became more supportive of VCT testing than those attending the comparison clinics, they were actually much less likely to have had a test.
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During the endline survey, clients who had tested for HIV were asked whether this was done, and whether their partners had an HIV test. The majority (92%) did so when they were pregnant, and only four percent knew that their partners had been tested, the majority (64%) reporting that their partners had not had an HIV test. This highlights the high levels of couple discordance in knowledge of HIV status that is being created through introducing VCT during pregnancy without sufficient partner engagement. 
Clients' and providers' satisfaction
Client satisfaction with services
More than 90 percent of both intervention and comparison clinic clients expressed satisfaction with being able to discuss their problems with the provider; with providers' explanations about problems and medication given; with the quality of examination and treatment provided; with visual and auditory privacy; and with the way clinic staff treated them. In both groups of clinics, and at baseline and endline, several aspects of the service, including waiting time, availability of medicine, hours of service, and cleanliness of clinics were of concern to clients (see Table 8 .1), with little change over time. At baseline, comparison clinic clients were significantly more willing than those attending intervention clinics to refer friends to the facility, and to have ever recommended the facility to a friend, but by endline this had changed dramatically, with clients in the comparison clinics greatly reducing their willingness to make such recommendations. 
Provider satisfaction
Figure 7:1 presents providers' reported job satisfaction. The vast majority of providers were moderately or highly satisfied, and over time there was a movement of providers towards reporting being highly satisfied, with a slight decrease in the already small proportion of those reporting being dissatisfied. Providers in the intervention clinics (4/14 baseline; 4/19 endline) were more likely to be dissatisfied with their job than those in the comparison clinics (2/29 baseline and 1/30 endline). When asked what issues concerned them that they felt should be addressed, understaffing, heavy workload, and a lack of training and equipment were the most frequently identified (Figure 7 ), but the proportions reporting these issues declined substantially by the endline. Interestingly, less than one-sixth of providers mentioned better pay, an issue that is usually considered an important area of improvement. There were no significant differences between intervention and comparison clinics. 
Dissemination and utilization of results
The baseline and endline survey findings were disseminated to DOH provincial and district managers, supervisors and clinic staff in the intervention district through workshops held in March and August 2003. Workshop participants concurred with the study findings and made recommendations on what should be done to address the observed limitations (see Appendix 2), including the persons responsible for implementing specific recommendations and for monitoring and reporting on progress, as well as a specific timeline for implementation.
The Intervention District DOH management took the study findings and recommendations from the dissemination workshop seriously. The District management team called for a meeting that included clinic supervisors, the MCWH Coordinators and the study Intervention Coordinator to discuss ways of addressing the recommendations. Following these recommendations and follow-up activities emanating from the various meetings with the research team and the dissemination workshop, the KZN DOH implemented the following activities:
• Required service protocols and guidelines were standardized and distributed to the clinics.
• Clinics were requested to provide a list of all missing and faulty equipment. Clinic supervisors were to ensure that these items were supplied to the respective clinics
• District management provided support to hire vehicles to transport blood specimens from the clinics to the hospital labs twice per week.
• The District hospital labs provided the first set of RPR kits to all six clinics.
• District management ensured continued service provision in the two intervention clinics that were threatened with closure due to staff turnover. District management hired a retired professional nurse midwife to provide services in one clinic and arranged for a registered professional nurse from the hospital to provide ANC services on specific days in the other clinic.
• Transport was provided to some Master Trainers who offered to cascade training in some intervention clinics.
During the dissemination workshop, challenges to implementation and the limitations of the training approach adopted were highlighted. DOH Provincial and District management staff resolved to change the training strategy, train staff and supervisors in all the clinics in the district by end of October 2003, and implement a continuous rather than one-time training strategy. DOH Provincial staff provided training to all hospital-based clinic supervisors in the intervention district and by the last week of October 2003, the majority of the clinics had at least one staff trained in the seven ANC package modules.
Summary and conclusions
The aims of this study were to assess the feasibility and acceptability of introducing a comprehensive and integrated model for antenatal (and postnatal) care, through adapting the focused ANC model promoted by WHO. The study also sought to determine the impact of reorganizing services on the quality of care and on client and provider satisfaction. Within this overall study, there was a nested study to assess the introduction of on-site maternal syphilis screening, the results of which will be presented in a separate report. In brief, the study produced the following results:
Clinic preparedness
• Facility infrastructure was sufficient to offer ANC services, and most clinics had almost all equipment available in working order. Staffing levels were adequate, but declines in numbers of qualified staff (due to migration) over time compromised the clinics' capacity to offer ANC on a full-time basis, especially in the intervention clinics.
• Supervision and monitoring was insufficient at baseline, and declined by the endline in the intervention clinics.
• Availability of service delivery guidelines increased, but availability of IEC materials decreased in the intervention clinics.
• Availability of essential drugs and other supplies improved and by endline most intervention clinics had most of the necessary supplies. Family planning stockouts were virtually non-existent.
• A summary measure of clinic preparedness shows a significant improvement in the intervention clinics and a non-significant improvement in the comparison clinics.
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Quality of services
• ANC services were available on a daily basis in most clinics, as were STI and FP services. On-site VCT was available in 10 of the 12 clinics by the endline.
• Interpersonal relations were satisfactory, although less than half of the clients at baseline and endline asked or were invited to ask questions.
• Privacy, auditory and visual, was good in all clinics.
• Virtually all providers assessed first visit clients' age and pregnancy status, and performed equally well in conducting routine checks for weight, height, blood pressure, urine analysis, abdominal palpation, foetal heartbeat and Hb testing.
• Most women had blood drawn for syphilis testing on their first visit. Introduction of on-site RPR testing in the intervention clinics led to an increase in same-day receipt of results, but this did not happen for every woman due to inconsistent performance.
• Approximately 90 percent of first visit clients received folic acid and iron supplements at baseline and endline. There was a significant increase over time so that by endline over three-quarters of clients in intervention clinics received tetanus toxoid.
• The proportion of clients informed about specimens taken and medication provided decreased significantly over time in the intervention clinics.
• First visit clients were significantly more likely than repeat clients to be assessed for and receive counselling on pregnancy danger signs.
• The proportions of first visit clients who were assessed for at least one pregnancy danger sign increased slightly over time, but the mean number of danger signs assessed reduced significantly in intervention clinics. Women were counselled on less than two out of a possible eight signs.
• Counselling women on nutrition in pregnancy and on birth planning were insufficient, and changed little after the intervention.
• At endline, less than one-fifth of clients in intervention clinics were counselled on breastfeeding, although this represents significant increases over the baseline.
• At endline, less than 30 percent of clients in intervention clinics were counselled on postpartum family planning, and this proportion had decreased significantly from the baseline. Over the same time, there was a significant increase in the comparison clinics.
• The proportion of clients in intervention clinics receiving at least one STI service almost doubled to 59 percent by the endline survey. Although there were significant increases in external genital exams, discussion of STI symptoms and condom use for STI prevention, there was no increase in assessing a client's risk or presence of symptoms.
• Likewise, the proportion of clients in intervention clinics receiving at least one HIV service more than doubled to 42 percent by the endline survey, although there was also a sizeable increase in the comparison clinics. Even though there were significant increases, two-thirds of pregnant women were still not being counselled about PMTCT or VCT at endline.
• The vast majority (87%) of providers were moderately or highly satisfied with their job and there was little change over time. Those issues that they felt did need to be addressed were primarily additional staff and more training; by the endline, concerns about inadequate equipment had reduced considerably.
• Most clients expressed satisfaction with most aspects of the service received, the only issue of real concern being long waiting times.
Conclusions
As discussed in Section 3, while introduction of the intervention activities themselves was feasible, numerous problems were encountered, during and immediately afterwards, that influenced the clinics' capacity to implement and sustain the re-organized services, such as: trainer and staff turnover; inadequate logistics and budgetary planning; and insufficient involvement of key stakeholders. This finding implies that efforts to scale-up or replicate this model throughout the province, and elsewhere in South Africa or sub-Saharan Africa, must consider such resource and systems issues during the planning and budgeting phase. Moreover, other support systems, such as staff supervision and educational materials, also need attention alongside strengthening more obvious systems such as training, equipment and supplies. It was clearly not an easy intervention to introduce and sustain in this type of environment.
One concern prior to its introduction was the effect it would have on provider and client satisfaction with ANC services. As the results show, overall there was no detrimental effect on staff morale; indeed, improvements in clinic preparedness to offer ANC services reduced some of the staff concerns about their working conditions. Client satisfaction was already quite high and did not improve further following the intervention.
The focus of the intervention was two-fold: strengthening the clinic and staff's capacity to offer the routine set of antenatal care services that are intended to monitor progress in pregnancy and to reduce maternal morbidity; and providing additional services that would enhance a safe pregnancy and address pregnant women's other reproductive health needs and behaviours. The results indicate that the straightforward services for monitoring and managing the physical progress of the pregnancy (including specimen collection and provision of medications) were already being provided satisfactorily, and that these were sustained, although there was a significant decrease in giving women appropriate information about these services. There were, however, some notable exceptions, primarily in terms of counselling services. Thus, the proportions of women receiving counselling on nutrition in pregnancy, on birth planning, on breastfeeding and on postpartum family planning were insufficient at endline, even though there may have been some increases attributable to the intervention. Of particular concern is the finding that even though the proportion of first visit clients who were assessed for at least one pregnancy danger sign increased slightly over time, the mean number of danger signs assessed reduced significantly in the intervention clinics, with women being counselled on less than two out of a possible eight signs.
Among the additional services offered, the proportion of ANC clients receiving STI and/or HIV services doubled in the intervention clinics. However, the proportions of women receiving these services remained well below the universal coverage expected; of particular concern is the fact that less than one-third of pregnant women were informed about PMTCT and VCT, despite rollout of the national PMTCT programme at the same time as this intervention. Moreover, the content of the additional services provided in the intervention clinics primarily included an external genital exam, discussion of STI symptoms and condom use for STI prevention -there was no increase in assessing a client's personal risk for STIs, including presence of symptoms (although these did increase in the comparison clinics). Introduction of the on-site syphilis testing also suffered some setbacks, but once introduced, preliminary results suggest that this service appears to have been sustained.
Although these results are clearly disappointing, it is important to bear in mind that despite the intervention activities being introduced pretty much according to plan, immediate staff turnover and inadequate supervision meant that only two of the six intervention clinics had at least one staff member who had covered all the training modules at the time of the endline survey. As staff were either not being replaced, or their replacements not trained in the new ANC model, it is not possible, or valid therefore, to conclude from these findings whether implementation of the intervention did or did not improve the quality of care. This is because, following its introduction, staffing problems meant that the intervention could not be implemented as intended.
